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IRSN WORK IN SUPPORT OF NCSP : 
STATUS AND PROPOSALS
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Status on current activities (FY2021)
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ƯIER 305 –Mo experiments 
ÁExperiments design completed
ÁIRSN leads the CED-3a report
ÁSupplying of Mo sleeves scheduled for mid-2021
ÁExperiments scheduled end of 2021

ƯIER 306 –Rh experiments
ÁCED-2 under progress (should be sent mid 2021 for NCSP review)
ÁPreliminary cost analysis for material supplying

» Rh solutions 
» Al sleeves for UO2 rods protection

[ INTEGRALEXPERIMENTS–SNL FACILITY

 

Water 

Support 
plate  

Upper 
grid 

Unsleeved 
7uPCX rods 

7uPCX rods 
with 
sleeves 



Status on current activities (FY2021)
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ƯQuantification of weight of TEX-Pu (baseline TEX-
Ta) and TEX-MOX for criticality safety assessment of 
French industrial applications => results show a 
clear interest for these experiments

[ INTEGRALEXPERIMENTS- TEX

ƯTEX-MOX status : CED-1 reviewed by LLNL and under review by LANL 

ƯRegular technical exchanges with LLNL team on other TEX experiments:
» TEX-Hf (IER 297 & 532), 
» TEX with Absorbers Fe and Mn , 
» TEX-Pu240, 
» TEX-Pu Thermal Scattering Law, 
» TEX-HEU with Lithium and Chlorine



Status on current activities (FY2021)
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ƯMUSIC
ÁComputations to optimize design shared with LANL 
ÁExperiments scheduled at the beginning of February, IRSN could not travel due to COVID situation
ÁBenchmark MUSIC to be simulated in 2021

ƯFutures experiments (without COVID constraints)
ÁIRSN designed specific detectors for these experiments

– Time and space correlation (PSD) analysis
– Possibility to replace a fuel rod with a detector (9 mm diameter)

ÁFirst testing on IRSN in-house sources in progress

[ INTEGRALEXPERIMENTS–NOISE



Status on current activities (FY2021)
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ƯInter-comparison between validation calculations of different 
codes (MORET/COG/MCNP/KENO)
ÁTask leaded by Nicolas LECLAIRE
ÁDetailed presentation yesterday
ÁPractical improvements of each validation data base
ÁProposal FY2022 to pursue for 3 years (Shielding 

benchmarks?, more U233 and MIX cases)

ƯSlide rules 
ÁWork in progress:
ÁReview of the section “estimation of the number of fissions”
ÁDelayed Gamma dose for Plutonium systems
Áhttps://ncsp.llnl.gov/am_criticality_sliderule.php

[ ANALYTICAL METHOD

https://ncsp.llnl.gov/am_criticality_sliderule.php


Status on current activities (FY2021)
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ƯResonance evaluation underway : 

– 19F :Preliminary evaluation completed on the basis of available data, more experimental data needed, NDAG discussion 

– 95Mo, 96Mo : waiting for experimental data from LANL and RPI

– 54Fe, 57Fe : lack of experimental data to complete the evaluation, NDAG discussion 

– 207Pb, 208Pb : lack of experimental data to complete the evaluation

– 103Rh : RR completed and URR nearly completion, testing to be done

– Double differential and total cross section measurements (May 2020) on light water ice at the SNS, ORNL for 
temperatures between 6 K – 271 K (new S(α,β) evaluations underway)

– New S(α,β) evaluations for Hydrogen Fluoride (H in HF and F in HF) for criticality safety applications

ƯPreliminary evaluation completed, internal testing and validation underway :

– 56Fe ; 239Pu: resolved + unresolved resonance evaluation

– New S(α,β) for light water based on time-of-flight experiments carried out at the SNS, ORNL

ƯCompleted resonance evaluation, available for sharing with NCSP (process to be defined) : Gd isotopes; 16O

[ NUCLEAR DATA



FY2022 : Proposals of high interest for IRSN 
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ƯNuclear Criticality Safety needs
» Wide range of industrial applications : fuel fabrication, storage and transport (LEU): low or 

heterogeneous moderation Č epithermal spectra
» ICSBEP: few sensitive experiments in epithermal spectra

ƯNuclear data validation needs
Á

238U (n,n’):
– Significant differences between libraries (JEFF-3.3, ENF-B/VIII and JENDL-4.0) : 5-15%
– Significant differences in the covariance data between libraries
– Differences between libraries higher than the covariance data

ÁNew URR formalism developed at IRSN could be tested on 238U (n,n’) starting from 
45 keV

[ THERMAL/EPITHERMAL EXPERIMENTS (TEX) WITH 238U IN REFLECTION AND INTERACTION



FY2022 : Proposals of high interest for IRSN 
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ƯNuclear Data needs
ÁValidation of Al cross sections

ƯNuclear Criticality Safety needs
ÁMany use of Al in fuel cycle
ÁIn interaction and reflection in transport cask
ÁUse of Al2O3 for insulation of furnace (sintering operations)
ÁIn concrete, in research fuel UAl (mainly plates), … 

ƯICSBEP: few sensitive benchmarks in epithermal spectrum

[ THERMAL/EPITHERMAL EXPERIMENTS (TEX) WITH AL
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FY2022 proposals of high interest for IRSN 

IRSN WORK IN SUPPORT TO NCSP - TPR 2021 10

ƯNuclear Criticality Safety needs
ÁSubject more and more discussed in the criticality community …
ÁRequests from CRISTAL users to perform criticality calculations for low temperature (-40°C)
ÁMainly for transport assessment but some interest for enrichment process
ÁEverybody can perform criticality calculations at any temperature but … 

no existing validation for nuclear data

ƯIRSN is interested by ND validation for materials usually used in fuel transport
ÁCH2 (especially Sab), fissile materials (U, Pu), steel, Al, Ti, and 

specific transport resins
ÁAll energy spectra

[ IER 479 : TEX HEU AT LOW TEMPERATURE
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Investigations for future proposals
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ƯNuclear Data 
ÁMany discrepancies between ND libraries (including recent evaluations) 
ÁThermal-epithermal spectra

ƯNuclear Criticality Safety needs 
ÁMaterial commonly used in fuel cycle and for fuel transport, 

Reflector steel / Fe

ƯReactor physics need
ÁHigh thickness steel reflector 

ƯIdeas to be investigate to get epithermal spectrum
ÁAdditional measurements (keff, reaction rates), 
ÁSmall pitch array and steel reflector

[ CRITICAL EXPERIMENTS WITH FE-REFLECTOR AT SNL



Investigations for future proposals
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ƯNuclear Criticality Safety needs in France
ÁNCS assessment to be performed while the reactor core is not 

fully loaded
Č Deterministic approach requested to assess power core reactor loading

ÁAssessment of misloading situations
ÁPast event in France: INES level 2 event at Dampierre facility in April 2001 (113 shifted assemblies)

ƯExperimental approach (feasibility study in progress)
ÁUse of neutron noise techniques for loading error detection 

e.g. within the SANDIA zero power reactor
ÁMultiple configurations to consider (rods shifted, Inversion of rods positions, etc.)
ÁUse of IRSN in core detectors

[ DETECTION OF CORELOADINGMISTAKE


